Cysteine is the metabolic signal responsible for dietary regulation of hepatic cysteine dioxygenase and glutamate cysteine ligase in intact rats.
Cysteine, rather than a precursor or metabolite of cysteine, appears to mediate the upregulation of cysteine dioxygenase (CDO) and the downregulation of glutamate cysteine ligase (GCL) in cultured primary rat hepatocytes. However, similar experiments in intact rats have not been performed to confirm in vivo that changes in hepatic cysteine levels are associated with the regulation of CDO or GCL activity. Therefore, rats were fed a low protein basal diet (100 g casein/kg diet) with or without supplemental sulfur amino acids (8 g cystine, 9 g homocystine or 10 g methionine/kg diet) and with or without propargylglycine (PPG, 1 mmol/kg), an irreversible inhibitor of cystathionine gamma-lyase. Rats were fed the assigned diet for 2 full days and up until the mid-point of the dark cycle on d 3, at which time they were killed for collection of liver. Rats fed the PPG-containing diets had hepatic cystathionine gamma-lyase activities that were approximately 16% of the uninhibited level. PPG treatment reduced CDO activity by 50 and 54%, increased GCL activity by 41 and 61% and lowered total cysteine concentration by 33 and 64% in liver of the homocystine and methionine-supplemented groups, respectively, but not in the cystine-supplemented groups or unsupplemented groups. Glutathione levels were not affected by PPG treatment in any groups. These experiments are consistent with a role for cysteine, rather than a precursor or metabolite of cysteine, in the metabolic signaling responsible for diet-induced regulation of CDO and GCL.